Background: Caring for children with special needs can be challenging and stressful for parents. Access to information and support is critical for parents to overcome these challenges. This study aims to study parental experiences and needs of searching and utilizing online information to support the care of their children with special needs.
Introduction
Caring for children with special needs is very demanding for parents because the child's functioning in daily life is limited. Parents of children with special needs may experience poor psychological health [1, 2] from the stress of caregiving and from the lack of adequate information or support [3] [4] [5] [6] [7] [8] [9] [10] . This stress may be further increased by the lack of available resources that address the parents' personal needs and their own aspirations [11] . Previous studies showed that adequate access to relevant information is critical to the care of children with special needs and the mental well-being of their parents. Above all, parents wanted reliable information on education, social and health care services and other community services available for their children [12, 13] .
Comprehensive and timely information could help families caring for children with special needs to cope with the stresses involved in such an environment. Relevant resources could also be useful for promoting the mental well-being of the caregivers. The critical period just before and after confirmation of the child's condition is when the parents often experience a high level of insecurity and anxiety due to the lack of relevant information and medical knowledge [14, 15] . Parents given access to the relevant information would become less despondent as they would have a better understanding of this medical condition and could learn about strategies to overcome the types of obstacles that are likely to occur [16] . Moreover, through this valuable information-seeking process, parents can build up related knowledge and skills, making them feel more confident in their role as a caregiver and thereby strengthening the parent-child bond [17] .
The use of the Internet is constantly increasing and in this regard has now become an important tool for finding information on health matters. Its application can be considered as a powerful mobilization strategy for engaging various user groups. A distinct advantage of the Internet is the potential for enhanced outreach in providing eHealth services to the community. The Internet is thus increasingly recognized as a practical and cost-effective platform for health information delivery. It allows content to be updated instantly and inexpensively in comparison to the traditional media [18] . Discussions have suggested electronic dissemination of information has a lot of potential when compared to traditional media, especially in its message propagation speed and ability in audience reaching [19] . Parents and families can be benefited from computer-mediated social support, self-help, chat rooms and exchange of lay knowledge [20] . Parents can look for information on the internet about the health of their child and the management of this condition [21] . Besides conventional sources of information from professionals, friends and traditional media, more and more parents consider the Internet to be a major source of information about this condition [22] . Furthermore, parents can receive support and assistance from other parents in similar circumstances through online forums [23, 24] . The mental well-being of parents of children with special needs could potentially be improved through the interactions and mutual support of other parents, especially with such easy access to the Internet [22] . Previous studies have shown that parent-to-parent support could exert a powerful stress-buffering effect [25] .
The substantial variation in the eHealth literacy of parents is of great concern, because electronic health resources can only be useful if parents know how to use computers to search for relevant information. They also need to understand and put this information into the right context. Online information can be useful by supplementing expert advice, which is often too general to meet the parents' needs [26, 27] . However, the level of an individual's eHealth literacy could lead to disparities in the ability to access health information and result in the emergence of a digital divide among parents [28] . While parents with high eHealth literacy could benefit from the comprehensive resources on the Internet, parents with low eHealth literacy could potentially be exposed to non-credible information and risk making inappropriate treatment decisions for their children [29] .
During November 2006 to December 2007, the number of children under age 15 with disabilities in Hong Kong (excluding intellectual disability due to lack of data) was 13400, which was about 1% of children in this age group [30] . However, the majority of the existing research on the importance and availability of online resources for parents of children with special needs has been conducted in western countries [31, 32] . To date, no similar studies have been conducted in Hong Kong or South China. Through the perspectives of multiple stakeholders, this study aims to study parental experiences and needs of searching and utilizing online information to support the care of their children with special needs.
Methods
This qualitative study consisted of semi-structured focus group interviews. The focus group interview is a popular tool for health and community research and has several advantages over individual interviews [33] . The group dynamic is favorable for generating useful information and ideas, which participants may be reluctant to share during individual interviews [34] . Focus group interviews can be a time-and resource-saving way to explore complicated topics; for example, it can be used to understand and appreciate the participant's subjective experience [35] .
Participants
Parents and professionals looking after children with special needs were invited to participate in the present study by referral from non-governmental organizations, special schools, parent groups, and medical experts in the relevant fields. A total of 59 participants (Chinese Hong Kong residents) agreed to take part in this study after being approached by phone and email, but, 10 of them (4 child advocators, 2 medical doctors, 1 social worker, and 3 educators) failed to show up on the day of their group interview. As a result there were 49 participants including 39 professionals in relevant fields and 10 family members of children with special needs (7 parents, 2 elder siblings of children with learning disability, and an aunt of a child with hearing loss). Among the seven parents, one had a child with visual disability, one had a child with hearing disability, three had children with physical disabilities, and the remaining two had children with mental disabilities. Four family members were also representatives of different non-government organizations serving children with mental disabilities, learning disabilities, hearing impairment and thalassemia respectively. All of them were included in the parent's focus group. All the professionals (6 child advocators, 8 medical doctors, 9 nurses and allied health professionals, 9 social workers, and 7 educators) had extensive experience in providing care and support for children with special needs. Characteristics and background of participants of different focus groups are listed in Table 1 .
The professional participants were divided into five focus groups based on their expertise and nature of their work to facilitate discussion and identification of differences in attitudes and opinions among similar professions. Family members attended a separate focus group so that the viewpoints of the family members could be compared with that of the professionals. The focus groups, consisting of between six and ten participants, were conducted by two researchers, one was the moderator and the other was an observer. A protocol was developed to guide the focus group interviews (Appendix 1). The wording and syntax of the questions were slightly adjusted for each interview to allow the collection of in-depth viewpoints of the participants from different disciplines. All interviews and discussions were conducted in Chinese. General issues about the perceptions of participants were discussed in all the interviews. Based on the advice and suggestions of a panel of four expert professionals from pediatrics, education and social service sector, and two parent group representatives, relevant questions on their major concerns in day-to-day caring of children with special needs were developed. They included: (a) the experiences of parents in seeking general information related to the health and care of children with special needs (i.e., sources, accessibility, and subjective evaluation of relevant information), (b) the unmet needs of parents seeking essential information, (c) available services for parents in looking after children, (d) experiences of parents in seeking online information (i.e., the frequency of online search, what they searched for, and subjective evaluation of web-based resources), and (e) the value of the parents' online experiences on their daily living. At the end of each interview, unclear responses or issues were verified by asking the participants of the group for confirmation and clarification.
Data analysis
The audio recordings from the interview sessions and group discussions were transcribed into Chinese for data analysis [36] . An English copy of the transcript was also developed to facilitate the review process which involved English-speaking team members. A-priori themes were derived from the interview guide, which include a) information needs for caring of children with special needs, and b) experiences of obtaining and using information. Inductive themes were developed through thematic analysis, which was used to group together data with similar content. This process resulted in the formation of different information units [37] . A combination of broad-brush coding and fine-grained (line-by-line) coding was used to consolidate the information. By carefully analyzing each transcribed interview line by line, the researcher could identify areas of agreement and disagreement both within and between groups. A new theme was developed from the coding process, which were the advantages and challenges of searching and utilizing Internet information. The summary of themes and subthemes were detailed in the results section.
Trustworthiness and reflexivity
In order to ensure the internal consistency of the coding, one team member trained in adolescent health and qualitative research, who was native Chinese speaker and familiar with Hong Kong cultural context, was responsible for coding and data analysis. Other team members were kept informed of the progress of analysis throughout the process [38] . In order to minimize bias in interpretation/coding, a number of actions were taken to ensure the reflexivity of the findings. The participants were invited to review the content of the transcript and the analysis was carried out upon the accuracy and authenticity of the content of the transcript. The themes derived during the coding process were independently reviewed throughout the data analysis by research team members and external consultants. Disagreement was resolved by in-depth discussion and negotiated consensus. As a final step of the checking process and to ensure the findings were reliable, the themes/ constructs generated from this study were reviewed by members of the focus groups or people with similar work/life experiences. Through this rigorous procedure of checking and cross-checking, the trustworthiness of the constructs and their interpretation could be ascertained [33, 38] . 
Ethics statement
Written informed consent was directly obtained from all participants prior to their focus group session. The study and the consent procedure were approved by the Institutional Review Board of the University of Hong Kong and Hong Kong Hospital Authority (Hong Kong West Cluster).
Results
Data was analyzed according to three main themes: information needs for caring of children with special needs, experiences of obtaining and using information, and advantages and challenges of searching and utilizing Internet information. Sub-themes were derived from the qualitative data of the focus group interviews (Table 2 ) and supported by relevant quotations (Table 3) .
Information needs for caring of children with special needs
Diagnosis, assessment and prognosis of child's medical condition: Access to appropriate information on health and medical care can help parents better understand their child's condition and treatment options, and direct them to available support in the community. In our study, parent participants perceived that they were more confident and capable of caring for their children with special needs when they had adequate knowledge about their child's physical and psychological conditions. Professionals also emphasized the importance and benefits of parents having adequate information about their child's condition. Parents' eagerness for information about their children's medical and developmental conditions was suggested by an occupation therapist (Table 3 : quotation 1).
Medical rehabilitation and psychosocial health:
Parent participants also elaborated on the importance of having access to information on the rehabilitation and management of their children. In particular, they mentioned about the lack of dental services for children with special needs. This has been identified as one of the key services from parents' perspective, however such have not mentioned in any of the professional groups (Table 3 : quotation 2). In addition to the need for information concerning the child's medical conditions and care management, both parents and social workers also highlighted the need for information on the child's psychosocial health and development (Table 3 : quotations 3 and 4).
Education services: Information on relevant education services was another major concern. Parents always looked for information on whether mainstream schools would enroll children with special needs, and whether there were sufficient facilities and resources in schools to support their children's needs (Table 3 : quotation 5). Parents often encountered difficulties in finding education services for their children at older ages. They preferred to contact social workers directly for various special needs information. However, due to the insufficient facilities provided in Hong Kong, the waiting time for children in needs were often prolonged, which suggested by a social worker (Table  3 : quotation 6).
Besides education provided at special schools, we found a general lacking of extra-curricular activities for children with special needs. Skills training during extra-curricular activities were considered important to promote development of children with special needs. From parents' perspective, seeing their children unable to study in mainstream schools, they would like to seek for alternatives, for example: extra-curricular activities that to enhance children's learning exposures (Table 3 : quotation 7).
Available community support:
Both parents and professionals have expressed concerns about transports and accessibility for people with special needs within the community. There has been limited information about transports suitable for children with special needs and barrier free access in shopping malls and community. Both parents and children with special needs have demanding needs for public transports for their daily living. Regardless of types of transports, many parents and professionals in focus group interviews raised their concerns about insufficient transport facilities for disables (Table 3 : quotations 8 and 9).
Use of equipment and augmentative devices:
There was a lack of information on equipment for children with special needs. The provision of equipment for different disabilities would be essential to help children with special needs to get through basic everyday living. Parents and children mainly have obtained information on equipment from professionals of hospitals and schools, as they were uncertain about the creditability of commercial sources of information. It would be useful to have a list of equipment with description of functions for different disabilities (Table 3 : quotation 10).
Paths for transition care of adolescents with special needs: For children who have already left school, the main concerns of the parents and relevant professionals were the challenges in seeking information. Parents often encounter difficulties in caring of children with special needs when they grow up. The provision of residential service for older children and young adults was very insufficient in Hong Kong. On Table 2 : Data analysis according to study themes.
Information needs for caring of children with special needs
Diagnosis, assessment and prognosis of child's medical condition "Parents usually want to find out more about mainstream schools. They would like to know whether mainstream schools enroll special needs children, since which year they start taking students, how many students have special needs, schools' reputation, would teaching being conducted in small classes?" (Educator from a volunteer service association) Quotation 6
"Parents usually told us that their children were still waiting for placement into early training centers, at the time when they were studying kindergarten, the waiting queue is far too long. "Parents were still worrying about their children when they grew older. They worried about children's residential services, housing, training, etc." (Parent of a child with mental disability who is also a representative of a non-government organization)
Quotation 12 "Because of insufficient resources, organizations could only provide limited assistance to older children with special needs upon their graduation from the school." (Educator from a special training organization)
Experiences of obtaining and using information
Information from schools and teachers
Quotation 13
"Teachers usually have not much knowledge about available courses and extra-curricular activities organized for children with special needs and could not help to retrieve those information. Also, they found it difficult to recommend suitable tutors for children with special needs, as the teachers themselves are not certain who may have relevant experience in special education." (Educator from a special school)
Information sharing and support from the community Quotation 14
"Social service groups provide a place for them [parents of children with special needs] to get together. This facilitates information exchange among the parents and helps them to identify appropriate support channels. Social service groups are therefore very important." (Sister of a child with learning disability)
Quotation 15
"We, as parents sharing similar experiences, are eager to help parents of newly diagnosed children with special needs by giving them one-toone emotional support and providing relevant information on professional counseling services. As we are all in the same boat, we understand their feelings and our words are even more persuasive than doctors and other professionals." (Parent of a child with Thalassemia who is also a representative of Thalassemia Association)
Online information (Internet)
Quotation 16 "In addition to books and journals, I also use the Internet to browse through local and foreign information about disability, in particular information from well-known organizations." (Parent of a child with mental disability who is also representative of a non-government organization)
Quotation 17 "There is just too much information available on the Internet, even if parents can find it that won't necessarily help them. They need professional advice as well as information." (Social worker from a non-government organization serving people with neurological impairments)
Advantages and challenges of searching and utilizing Internet information
Advantages: Parent's autonomy in searching information and making enquiries "Some organizations provide both private and public services and you have to call them up to ask about these assessments. However in the end, the information that they provide over the phone is totally different from the information provided on their websites." (Social worker from a nongovernment organization)
Challenges: Lacking special functions/features Quotation 28 "It has been the most difficult task to help students with visual impairment to use the Internet. Our school will purchase a visual audio intelligent organizer for them, but it's only for using in school, hence they cannot use it at home." (Educator from a Vocational Training Institute)
Quotation 29 "The equipment assisted children with special needs for viewing computer is very expensive and cannot be brought outside the school." (Parent of a child with Thalassemia who is also a representative of Thalassemia Association) 
Experiences of obtaining and using information
Information from schools and teachers: Although health and child care related information was obtainable from the special needs schools, parents and professionals in this study felt disappointed with their experience of having teachers with limited knowledge about the care and services available for children with special needs (Table  3 : quotation 13). This reflected needs of further training for teachers providing special education services. As parents raised concerns if those teachers have sufficient experience in nurturing or helping their children.
Information sharing and support from the community: Parents treasured the experience of obtaining information from their child's social worker and non-governmental organizations, as they found community resources more reliable and helpful. In particular, parents who shared same concerns about their children could exchange information and learn from each other about caring and service sources. Community social service groups helped parents by giving them a platform to communicate and exchange information with other parents. Child professionals also commented that information not only helps to empower parents as caregivers, but also helps parents to identify "similar others", parents who can mutually support each other (Table 3 : quotation 14).
Exchange of information and support from other parents can help to alleviate the stress of the caregiver. A parent of a child with thalassemia explained the importance of communication and support provided by other parents in similar circumstances. Child professionals also agreed on the importance of information that was endorsed by friends and other parents with similar experiences. Parents would crosscheck self-obtained information with those provided by friends, in order to verify information reliability from various organizations (Table 3 : quotation 15).
Online information (Internet):
Internet is a common source for parents to search information about their children's conditions. Some parents may access not just local information; they also read information from overseas websites, aiming to find out as much information as for their children. Although, variety of information is available online, parents still need professionals' advice to choose suitable service for their children. From the parents' perspective, information originated from well-known organizations is important and considered as more reliable (Table 3 : quotations 16 and 17).
Advantages and challenges of searching and utilizing Internet information Advantages
Parent's autonomy in searching information and making enquiries: Advances in information technology have allowed parents to search for web-based resources, such as online forums, which are important channels to communicate on health-and service-related information. In this study, caregivers commented on the benefits of new technologies that aid their search for information (Table 3: quotation  18 ). The Internet allows access to a large volume of information in instant, parents and children can personalize their searches according to their unique needs. A child advocator with special needs himself regarded this particular feature of the Internet as an advantage over directly asking health practitioners, who usually provided limited and too disease-specific information (Table 3 : quotation 19).
Useful for decision making:
The present study also looked at the benefits of the vast amount of information on the Internet. Access to this information has made it possible for parents to make decisions by carefully considering and searching the best options for their children. Parents and children searching online together may see it as a valuable experience, which in long run could foster the child's independence and self-care ability (Table 3 : quotation 20).
Share experiences via online platforms: Discussion forum was a common channel for parents to share information and experience about children's special needs care and concerns. It is also being considered as a hub of frequently asked questions. Illustrated by quotations below not only parents considered discussion forums as a useful platform to exchange knowledge and information, but professionals such as social worker also agreed it facilitated communication among parents and to share their opinions. (Table 3 : quotations 21 and 22).
Challenges
Lacking online information searching skills: The Internet may not be useful for parents with low eHealth literacy, thus conventional sources of information are still important. A parent gave a description of how difficult it was to use the Internet to search for information. This was also echoed by a senior teacher from a special teacher, reflecting the needs of online searching training would be necessary for parents who were less familiar with the use of Internet (Table 3: quotations 23  and 24) .
Risk of misinterpretation of online information:
Although a vast amount of information can be accessed on the Internet, it is worth noting that parents and children could differ substantially in their levels of eHealth literacy. Family members in the focus group were concerned with a parent's ability to interpret information properly from web-based resources. Professionals also expressed their concerns on the critical appraisal skills of parents of children with special needs (Table 3 : quotations 25 and 26). Parents could be misled by some of the online information, which some may be originated from sources of uncertain creditability. Parents have to appraise the information carefully when selecting relevant assessments, treatments and services for their children (Table 3 : quotation 27).
Lacking special functions/features: Children with special needs for example those with vision problems, their use of Internet for information search could be limited without helping aid or special website functions, such as word enlargement and sound production. Regarding the use of the internet, the lack of computer skills is already a limitation for some children with special needs, however those who are more capable still are lacking of resources or equipment to perform computer related tasks (Table 3 : quotations 28 and 29).
Discussion
To the best of our knowledge, this is the first qualitative study in Hong Kong and South China that explores the role and importance of health-related online resources for children with special needs. Our study revealed the need for reliable information to help Chinese parents look after their children with special needs. Besides the advice provided by healthcare professionals, parents obtained supplementary information from various sources. Furthermore, parents benefited from the emotional support of other parents in similar situations. This observation is consistent with previous studies that found strong positive effects related to parent-to-parent support [39] .
Our study found that resources on the Internet could provide comprehensive information and support to parent and families of children with special needs. Other such studies have reported similar advantages of web-based resources that can help individuals and families cope with their illness-related issues [40] [41] [42] . Moreover, because of the relative anonymity of the Internet, searching online resources can protect users from social marginalization and stigmatization that would otherwise make face-to-face contact with professionals or other people uncomfortable [43, 44] . This is particularly relevant in Chinese communities, where many people have a negative attitude toward those with special needs and disabilities. Parents can overcome their hesitancy in seeking help by searching for information online [45] .
Drive to seek information
The present study found that looking for information online gave parents a sense of responsibility because they could understand the condition better and take a more proactive role in raising their children with special needs. Parents could tailor their searches on the Internet for information specific to them and be kept up-todate. Furthermore, as they became more knowledgeable about their children's conditions, they would grow in confidence to be able to provide the best possible care. The nature of the Internet allows some parents to act as information providers by sharing their knowledge and experiences, which could benefit new or less experienced parents in making decisions about caring for their child. Taking advantage of the Internet's almost universal accessibility, parents from around the world can come together to form an online community that can provide a much needed support structure and instill an important sense of belonging to parents caring for children with special needs who may feel isolated.
Information sharing among parents
Our study showed that parents had a strong tendency to look for additional information supplementary to the advice given by healthcare professionals. A study by Fiks et al. [46] on ADHD children found that parents and clinicians had different perspectives on shared decisionmaking in managing children with special needs. Our study indicated that parents wanted as much information as possible; therefore they would seek for additional sources of information from the Internet or from other parents in similar situations. However, parents still need to be advised by professionals, in order to adequately utilize online information about children with special needs.
Advice based on clinician expertise may be different from that of parents' experiential knowledge. Based on Hartzler and Pratt's definition, clinician's expertise is "knowledge gained from professional training and practice", whereas the parent's experiential knowledge is "knowledge accumulated from their everyday experience with the disabled child" [47] . Parents with experiential knowledge can share real-life insights with less experienced parents of children with special needs, giving them important information that clinicians often fail to offer. Interaction with other parents also provides companionship during difficult times relieving stress and enhancing the well-being of parents and the family [48] . This notion is consistent with our finding that parent-to-parent support was important not only for the exchange of information but also in helping with the emotional well-being of parents. Other studies have reported that interacting with "similar others" had benefits for the mental health of parents of children with special needs [17, 25, 39] . Our study found that community organizations often provided the connection among parents. Websites with discussion forums could also serve as a useful platform for parents to exchange information and opinions, which helps to build mutual support networks among parents.
Use of the Internet and health equity
The Internet gives almost universal access to a vast amount of information at relatively no cost, and it is undoubtedly a useful tool to reduce the knowledge disparity between the poor and the rich. Yet the online experience can vary widely among individuals from different backgrounds, as reflected by the concern of parents in our study. The digital divide among the parents in this study might be related to variations in their eHealth literacy, a phenomenon that can be found to persist in most parts of the world including Hong Kong [49] [50] [51] . Hong Kong is a Chinese city with widening socioeconomic disparity reflected in its Gini coefficient, which is the highest among developed societies [52] . Previous studies have identified age, income and educational level as the most discriminating factors among those who search for online health information [53] . Privileged groups and highly-educated people appear to benefit more from online health information resources than those from disadvantaged families, which include the majority of children with special needs [21, 54] . Our study also found the parents and professionals showed major concerns on the difficulties in searching for reliable information and the risk of misinterpretation of information obtained through the Internet. According to previous study on the use of Internet for health promotion, disadvantaged families may be particularly vulnerable to encounter unreliable information or incorrectly interpret the information obtained online [55] . To enable parents of children with special needs to benefit from online information and to bridge this digital divide, the eHealth literacy of parents should be improved and trustworthy credible online healthinformation portals should be established.
Limitations
In this study, focus group interviews conducted on parents and professionals in relevant fields were used to explore health information seeking and media use among parents of children with special needs. The design and qualitative nature of the study make it difficult to quantify the findings and draw definite conclusions based on the results because the participants in the different groups were from different backgrounds. Although non-parental groups were included as indirect informants to help interpret parents' experiences from multiple perspectives, this approach nevertheless results in bias. In the family focus group, 10 family members of children with special needs were interviewed, including 7 parents, 2 elder siblings of children with learning disability, and an aunt of a child with hearing loss. Elder siblings and aunt as children's carers may have different interpretations and opinions of health information in comparison to parents. In this focus group, we considered these family members are the key carers, but this also had its limitation as we cannot verify if there's any difference in health information perception between parents and non-parental carers. Therefore, results should be interpreted with caution. Moreover, professional participants outnumbered the parents in this study, so caution should be exercised in distinguishing the actual and perceived experiences of parents. Because the group dynamic varied substantially due to differences in the experiences of parents and professionals, the information obtained from each group differed in terms of quantity and quality. Consequently, the synthesized data might not fully represent a balanced representation of the original purposefully selected sample. In addition, this study was conducted in Hong Kong, which is the most developed city in China, so these findings may not be applicable to 
Implications
Parents need to have a thorough understanding of their children's conditions to be able to make informed decisions. Although the Internet provides a convenient platform for information seeking, not all the information retrievable online is reliable or relevant. A low eHealth literacy or uncertainty in accuracy of online information could make parents anxious or lacking confidence in caring for their child. Professional organizations should actively reach out to those parents with limited Internet skills and provide them with relevant support and training to improve their competence in the use of the Internet [56] . Professionals and information specialists should take into account the issues relating to the digital divide by providing an accessible, up-to-date, trustworthy information website that is easy to understand and contains credible health and service information from multiple online sources. This online platform should be managed and supported by experienced professionals who need to verify the core information and educational materials, so that parents can confidently search for relevant information and advice. Although there are many online forums for parents to network with one another, organized online parent support groups would be useful to share information and provide mutual emotional support among parents of children with special needs. Parents would not only learn about their child's conditions and find relevant support services, but they will also gain confidence and practical skills to help them adjust in their role as a caregiver.
